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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 



jLy (Original) A system comprising a radio-frequency antenna placed in an orbit around the 
earth, and illuminating means for transmitting and/or receiving likewise orbiting around the earth 
located on at least a satellite separate from the one bearing the antenna, the antenna being located 
in the illuminating field of said means, characterized in that the antenna is a transmitting and/or 
receiving radio frequency antenna formed ofa jnesh of tiles , this antenna comprising phase- 
shifting and/or delaying means connected to these tiles, the signals received by the tiles passing 
through the phase-shifting and/or delaying means before being retransmitted on said tiles, these 
phase-shifting and or delaying means being capable of diverting the radio-frequency signals 
corresponding to one or several channels transmitted by the illuminating means to send them 
back to the earth along one or several beams and/or of diverting the radio-frequency signals 
corresponding to one or several beams transmitted from the earth to send them back to the 
illuminating means along one or several channels. 

2. (Original) The system according to claim 1, characterized in that the illuminating means 
are borne by at least one satellite substantially in the same orbit as the one bearing the antenna. 

3. (Currently amended) The system according to claim 1, characterized in that the 
radiofrequency antenna is substantially flat, the signals passing from one face to the other of said 
antenna and for at least one channel and in one path direction, it corresponds, to a direction of 
illumination along which the illuminating means transmit and/or receive signals to and from the 
antenna, a cone of ["]self-compensation["] sightings to and from the earth defined by a common 
incidence on the plane of the antenna, called self-compensation incidence (the incidence of a 
direction being the angle that this direction makes with the normal to the plane of the antenna), 
the self-compensation sightings being such that the deformations of the antenna transverse to the 
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general plane of the antenna and the attitude errors of the antenna about any axis contained 
within said plane are substantially without effect on these same signals diverted to or from this 
self-compensation sighting and of small effect in the neighboring sighting directions. 

4. (Previously presented) The system according to claim 1, characterized in that each rile 
includes at least a central portion, unique for a given channel and a path direction, connected by 
grouping and/or splitting means upstream on the path at at least one signal receiving point and 
downstream at at least one signal transmitting point and in that means for applying phase-shifting 
and or delaying between the transmitting and receiving points for ensuring diversion are applied 
on the central portion with regard to the common delaying and phase-shifting and on the 
branches with regard to the differential delaying or phase-shifting. 

^ 5. (Original) The system according to claim 4, characterized in that it includes means 
enabling the phase-shifting and/or delays applied on the different paths to be varied. 

6. (Original) The system according to claim 4, characterized in that at least a part of the 
connecting means between the receiving point or points and the transmission point or points is 
common to different channels and in that means enabling these different channels to be 
discriminated are disposed at the level of at least one junction between a portion of common path 
and portions of specific paths. 

7. (Previously presented) The system according to claim 1, characterized in that the antenna 
includes means for translating the frequency of the signals at the time of their diversion, for at 
least one channel and one path. 

8. (Previously presented) The system according to claim 1, characterized in that for at least 
one channel and at least one path, the signals use the same frequency before and after the 
antenna. 



9. (Previously presented) The system according to claim 3, characterized in that for an 

illumination direction of at least one channel along which illuminating means transmit and/or 
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receive signals to and from the antenna and at least one path direction, the self-compensation 
incidence is equal to the incidence of the illumination direction. 

» 

10. (Original) The system according to claim 7, characterized in that for at least one channel 
and at least one path, the signals use a different frequency before and after the antenna and in 
that the translation frequency used does not originate from signals received on one of the faces of 
the tile. 



11. (Previously presented) The system according to claim 3, characterized in that for an 
illumination direction of at least one channel along which illuminating means transmit and/or 
receive signals to and from the antenna and at least one path direction, the cosine of the self- 
compensation sighting incidence and the cosine of the illumination direction incidence are 
substantially in the ratio of the central frequencies of the illumination side and earth side channel. 

12. (Currently amended) The system according to claim 7, characterized in that along at least 
one channel and at least one path, the signals use a different frequency before and after the 
antenna and in mat the translation frequency originates from an [^externalf] translation signal 
received by a tile face. 

13. (Original) The system according to claim 7, characterized in that along at least one 
channel and at least one path, the signals use a different frequency before and after the antenna 
and in that the translation frequency results from or is equivalent to two consecutive translations, 
one of which is called external and whose translation frequency, termed Fe, originates from an 
external translation signal received by a tile face and the other of which is called internal and 
which is of translation frequency Fi, is without reference to a signal received by one or other of 
the tile faces. 

14. (Original) The system according to claim 8, characterized in that the illuminating means 
comprise a plurality of illuminating sub-assemblies and in that different signals from the same 
channel transmitted to the plurality of illuminating sub-assemblies or originating therefrom are 
divided between the earth and the antenna along a plurality of transmitting and/or receiving 
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beams whose angular geometry seen from the antenna substantially corresponds to the relative 
angular geometry along which the different sub-assemblies illuminating this channel are seen 
from the antenna, this geometry being modified by an anisotropy where necessary. 

15. (Currently amended) The system according to claim 7, characterized in that the 
illuminating means comprise a plurality of illuminating sub-assemblies and in that, for a given 
channel for which the antenna implements a translation frequency, the different signals 
transmitted to the plurality of illuminating sub-assemblies or originating therefrom are divided 
along a plurality of transmitting and/or receiving beams toward the earth whose angular 
geometry seen from the antenna substantially corresponds to the relative angular geometry along 

^ which the different sub-assemblies illuminating this channel are seen from the antenna, after 

cf multiplication of all the angular differences by the ratio of the central frequencies of the 

illuminating side and earth side channel, this geometry bein g selectively modified by an 
anisotrop y whoro nooossary . 

16. (Previously presented) The system according to claim 12, characterized in that the 
external translation signal used along at least one channel is transmitted by the illuminating 
means and received by the antenna face which is on the illumination side, and in that in the case 
where the illuminating means are split into illuminating sub-asseniblies, the external translation 
signal is transmitted by a sub-assembly called a focus, possibly limited to this function- 




17/ (Currently amended) The syst e m aooording to olaim 3, ohoraot e riz e d in tha t A system 
comprising a radio-frequency antenna placed in an orbit around the earth, and illuminating 
means for transmitting and/or receiving likewise orbiting around the earth located on at least a 
satellite separate from the one bearing the antenna* the antenna being located in the illuminating 
field of said means, characterized in that the antenna is a transmitting and/or receiving 
radiofrequencv antenna formed of a mesh of tiles, this antenna comprising phase-shifting and/or 
delaying means connected to these tiles, the signals received bv the tiles passing through the 
phase-shiftin g and/or delaying means before being retransmitted on said tiles» these phase- 
shifting and or delaying means being capable of diverting the radio-frequencv signals 

corresponding to one, or several channels transmitted by the illuminating_ineans_to_send them 
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back tp the earth along one or srveral heams of diverhT<p lhp ^dio-freonen.y „- r m 

corresponding to one or several beam, transmitted from the earth tn ™a ,h em back tn thR 
illuminating means alon ^ one or several channels; 

characterized in that the radiofrcouencv ant^ a j s substantially fi at , the sip nals r ^ n 
torn Q ne face to the other of gaid antenna and for at w r one channt>1 ftnH in one path dl>e ^ n 
it corresponds, to a direction of illumination alonr which the illuminate transmit anH/.r 

receive signals to and from the antenna. a con* * f self.comnensatinn sighting* m »nH ^ ^ 
earth defined by a common incidence on the plane of the antenna r»i W self-comncnsation 
incidence (the incidence ofj direction bein g the an P 1e thja this diction ma^c with the nnm , a1 

tenna), the self-compensation sittings beW snr.h that t he deformation 
the antenna transverse to the general plane of the aniens an d the pttin,^ ^ or5 of the anfenna 
about any axis contained within said plane are s ubstantially without effect rm th* se same sip nak 
diverted to or from this self-compensation siehtin* and of .mall ef f ect in the n«i P hh^ x 
sighting directions; and .' 

Staffer an illumination direction of at least one channel, along which illuminating 
means transmit signals to the antenna while' transmitting me external translation signal, the 
cosine of the self-compensation incidence and the cosine of the iUumination direction incidence 
are substantially in the ratio (f + F - Fe) / f where f is the earth side frequency, Fe is the value of 
the external translation, and F is the total frequency translation, and in that in the case where the 
illuminating means are split into sub-assemblies, the difference in incidence between the 
illumination in question and the focus is substantially reproduced in the difference between the 
self-compensation incidences corresponding to the illumination and those that would correspond 
to the focus, using the multiplying terms (f+F/f) and (sin(013)/sin(*a+). where 01 is the 
illumination incidence angle of the focus and d>2 die self-compensation incidence angle that 
would result if the focus transmitted. 



18. (Original) The system according to claim 17, characterized in that Fe and F are of the 
same sign, i.e. relate to changes of frequency in the same direction. 
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19. (Previously presented) The system according to claim 12, characterized in that an 
external translation signal used along at least oie channel in receiving is received by the tile face 
along which receiving takes place and is transmitted from a ground point called ground focus. 

20. (Previously presented) The system according to claim 12, characterized in that an 
external translation signal used along at least one channel in receiving is received by the tile face 
along which receiving takes place and is transmitted by at least a satellite substantially in the 
same orbit as the antenna and the illuminating means, this satellite being arranged in relation to 
the antenna on the side opposite the illuminating means, the signal transmitting means being 
called opposite focus. 



0T> /~) 

* r fl 2 y ( CurrentI y amended) A system co mprising a radio-freouencv antenna placed in an orhj t 
C Hfround the earth, and illuminating means for transmitting and/or receiving likewise orbiting 

around the earth located on at l east a satellite separate from the one bearing the antenna, the 
antenna being located in the illuminating field of said means, chara c terized in that the antenna j s 
a transmitting and/or receiving radiofreouencv antenna for m ed of a mesh of tiles, this antenna 
comprising phase-shifting and/or d elaying means connected to these tiles, the signals received bv 
the tiles passing through the phase-shi fting and/or delaying means before being retransmitted on 
said tiles, thes e phase- shiftin g and o r delaying means being capable of diverting the radio. 
frequency signals corresponding to one or several channels transmitted bv the illtiminatinp 
means to send them b ack to the earth along one or several beams and/or of diverting the radio- 
frequency signals corresponding to on e or several beams transmitted from the earth to send them 
back to the illuminatin g means along one or several channels: 

the radiofreou encv antenna is substantially flat, the signals passing from one face to the 
other of said antenna and for at leas t one channel and in one oath direction, it corresponds, to a 
direction of illumination along whic h the illuminating means transmit and/or receive signals to 
and from the antenna, a cone of self-compensati on sightings to and from the earth defined bv a 
common incidence on the pl ane of the antenna, called self-compensation incidence fthe 
incidence of a direction being the angle that this dir ection makes with the normal to the plane of 
the antenna), the self-compensation sightings being such that the deformations of the antenna 
transverse to the general plane of the antenna and the attitude errors of the antenna about anv 
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axis contained within said plane are substantially withou t effect on these same signals diverted to 
or from this self-compensation sighting and 4 of sm all effect in the neighboring sighting 
directions: 

the antenna includes means for translating t he frequency of the signals at the time of their 
diversion, for at least one channel and one oath; 

along at least one channel and at least one path, the signals use a different frequency 
before and after the antenna and in that the translation fr e quency orig in ates from an external 
translation signal received by a tile face: 

an external translation signal used along at lea st one channel in receiving is received by 
the tile face alon g which receiving ta k es place and is transmitted from a ground p oint rallgH 
ground focus: and 

The - pyctom according to claim 19, oharaotorized in tha t wherein for an illumination 
direction of at least one channel, along which illuminating means receive signals the self- 
compensation incidence angle is substantially equal to <t>2 + (cos(<I>2) (f+Fe)-cos(<Dl) (F+f)) / 
sin(<D2) f where <D1 and <D2 are the angle of incidence of the illumination direction and that of 
the external translation signal, f the earth side frequency, Fe is the external translation value, and 
F is the total frequency translation. 

22. (Original) The system according to claim 21, characterized in that Fe and F are of the 
same sign, i.e. relate to changes of frequency in the same direction. 

23 . (Previously presented) The system according to claim 1 2, characterized in that for at least 
one channel used in transmitting and in receiving, the frequency Fe is equal to the frequency F 
for both paths and at least one ground focus is in the neighborhood of a transmission self- 
compensation sighting corresponding to these illuminating means. 

24. (Previously presented) The system according to claim 1 8, characterized in that for at least 
one channel used in transmitting and receiving, the attitude of the antenna, as well as the 
frequencies Fi and Fe both in transmission and reception, are such that the self-compensation 
sightings are identical on both paths despite the non-alignment of the opposite focus with the 
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illuminating means used in receiving, or in spite of the distance between the ground focus and 
the center of the zone to be covered. \ 

25.) (Currently amended) A system c omprising a radio-frequencv antenna placed in an orbit 
-around the earth, and illuminating means for transmitting and/or receiving likewise orbiting 
around the earth located on at least a satellite separate from the one bearing the antenna, the 
antenna being located in the illuminating field of said mea n s, characterized in that the antenna is 
ajransmitting, and/or receiving radiofreauencv antenna f ormed of a mesh of tiles, this antenna 
comprising phase-shifting and/or delaying means c onnected to these tiles, the signals received by 
the tiles passing through the phase-shift ing and/or delaying means before being retransmitted on 
said tiles, these phase-shifting an d or delaying means being capable of diverting the radio- 
frequency signals corresponding to o ne or several channels transmitted bv the illuminating 
means to send the m back to the e art h along one or several beams and/or of diverting the radio- 
fr equency signa ls c or r e spond i n g t o on e or several beams transmitted from the earth to send tbem 
back to the illuminating means along one o r several channels: and 

the radiofrequency antenna is substantially flat, the si gnals passing from one face to the 
other of said antenna and for at least one channel and in one path direction, it corresponds, to a 
direction of illumination along whi ch the illuminating means transmit and/or receive signals to 
and from the antenna, a cone of self-compensation sightings to and from the earth defined bv a 
common incidence on the plane of the antenna, called self-compensation incidence (the 
incidence of a direction being the angle that this direction makes with the normal to the plane of 
the antenna), the self-compensation sight ings being such that the deformations of the antenna 
transverse to the genera l plane of the antenna and the attitude errors of the antenna about anv 
axis contained within s aid plane are substantiallvwithout effect on these same signals diverted to 
or from this self-com nensation sighting' and of small effect in the neighboring sighting 
directions; 

Tho oyptcm aooording to olaim 3, oharootoriaod in tha t wherein, for an illumination 
direction of at least one channel, along which illurninating means receive signals, the translation 
of frequency Fe is done from the external signal received by the illumination face and the self- 
compensation incidence is such t^£Q^^^oo9te^Uj|^(€.+Fe + F)/f where <D1 and <D2 

are the angle of incidence of the illumination direction and the angle of incidence of self- 
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compensation, f being the earth side frequency, Fe the value of the external translation, F the 
total frequency translation. \ 

26. (Original) The system according to claim 25, characterized in that Fe and F are of 
opposite signs, i.e. the external translation Fe is opposite in direction to the total translation F. 

27. (Original) The system according to claim 26, characterized in that for at least one channel 
used in receiving | Fe| =| F J and |Fi=2| F|. 

28. (Previously presented) The system according to claim 18, characterized in that, for at 
least one channel used in transmitting. and receiving, | Fe| -|F| and Fi|=2|F| for receiving and 
Fe=F for transmitting and in that the self-compensation sightings are substantially the same on 
both paths. 



29J (Currently amended) A system comprising a ra dio-frequencv antenna placed in an orbit 
around the earth, and illuminating means for transmittin g and/or receiving likewise orbiting 
around the earth located on at least a s atellite separate from the one bearing the antenna, the 
antenna being located in the illumi nating field of said means, characterized in that the antenna is 
a transmitting and/or receiving radiofrequencv ant enna formed of a mesh of tiles, this antenna 
comprising phas e-shiftin g a n d/or dela ying means connected to these tiles, the signals received bv 
the tiles passing through the phase-shi f ting and/or delaying means before being retransmitted on 
said tiles, these phase-shifting and o r delaying means being capable of diverting the radio- 
frequency signal? corresponding to one or several ch annels transmitted bv the illuminating 
means to send them b ack to the earth along one or several beams and/or of diverting the radio- 
frequency signals corresponding to one or several b eams transmitted from the earth to send them 
back to the illuminating means along one or several channels: 

the radiofrequencv antenna is substantially fl at, the signals passing from one face to the 
other of said antenna and for at l east one channel and in one path direction, it corresponds, to a 
direction of illumination along which the illuminating means transmit and/or receive signals to 
and from the antenna, a cone of self-compensation sightings to and from the earth defined bv a 
common incidence on the plan e of the antenna, called self-compensation incidence fthe 
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incidence of a direction being the angle that t his direction makes with the normal to the nlane of 
the antenna), the self-compensation sightings be ing such that the deformations of the antenna 
transverse to the general plane of the antenna and the attitude errors of the antenna about any 
axis contained within said plane are substantiall y without effect on these same signals diverted to 
or from this self-compensation sighting and of small effect in the neighboring sighting 
directions: and 

The syotom according to olaim 3, charootcrigod in tha t wherein, for an illumination 
direction of at least one channel, along which illuminating means receive signals, the translation 
Fe is done from the external signal received by the illumination face and is of the same direction 
as the total translation F, in that F = Fe and in that the self-compensation incidence is given by 
<D2 - <D1 = -2 cot(<Dl ) F/f where $1 and 02 are the angle of incidence of the fflumination 
^ direction and the angle of incidence of self-compensation, f being the earth side frequency, Fe 
the value of the translation, F the total frequency translation. 

30. (Original) The system according to claim 3, characterized in that the attitude of the 
antenna is such that the angular difference between all the possible sightings and the self- 
compensation sightings are globally minimized. 

31. (Previously presented) The system according to claim 12, characterized in that the 
attitude and the translation frequency or frequencies Fe or Fi are such that the angular difference 
between all the possible sightings and the self-compensation sightings are globally minimized. 

32. (Previously presented) The system according to claim 12, , characterized in that the 
attitude and the translation frequency or frequencies Fe or Fi are such that the self-compensation 
residues are spread over both paths. 

33. (Original) The system according to claim 7, characterized in that the antenna includes 
means for implementing different frequency translations on the radio-frequency signals 
transmitted or received along separate channels. 
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34. (Previously presented) The system according to claim 1, characterized in that the phase- 
shifting and/or delaying means are controlled so as to keep the orientation of a beam 
corresponding to a channel unchanged in the reference frame associated with the antenna in spite 
of modifications to the orientation of the illumination direction used by the beam in the reference 
frame associated with the antenna. 

35. (Previously presented) The system according to claim 34, characterized in that the phase- 
shifting and/or delaying means are controlled so as to keep the orientation unchanged in the 
reference frame associated with the antenna, of a possibly virtual beam direction corresponding 
to a possibly virtual illumination direction referenced with respect to the illumination directions 
of a channel. 

36. (Original) The system according to claim 35 taken in combination with claim 4, 
characterized in that the direction of the possibly virtual beam, on which the compensation bears 
is chosen so as to minimize the maximum angular difference between this beam and the beam or 
set of beams of the channel and in that the increment, measured at the wavelength of the central 
frequency of the earth side channel, between the central points used by the channel is established 
as a function of this maximum angular difference and the tolerable level of the sub-array lobes 
accompanying the channel beam or beams. 

37. (Original) The system according to claim 34, characterized in that it includes means for 
controlling the phase-shifting and/or delaying means so as to keep the direction of at least one 
beam of at least one channel unchanged in the earth reference frame in spite of modifications in 
the attitude of the antenna and modifications that result therefrom concerning the orientation of 
illumination directions in the reference frame associated with the antenna. 

38. (Original) The system according to claim 34, characterized in that the satellite bearing the 
antenna and at least one satellite bearing the illuminating means include means for determining 
the orientation of the illumination direction in the reference frame associated with the antenna. 
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39. (Original) The system according to claim 34, characterized in that the satellite bearing the 
antenna and at least one satellite bearing illuminating means include means for determining the 
orientation of the axis joining them, in the earth reference frame. 

40. (Previously presented) The system according to claim 38, characterized in that the 
orientation of the illumination direction in the reference frame associated with the antenna is 
determined based on knowing the attitude of the antenna and the orientation of the axis joining 
them, in the earth reference frame. 

41 (Original) The system according to claim 38, characterized in that the antenna includes 
means for comparing the phases and/or delays of at least one signal transmitted by the 
illuminating means and received at different points of the antenna and means for determining 
according to this comparison the orientation of tjie direction of arrival of the signal or signals, in 
the reference frame associated with the antenna. 

42. (Previously presented) The system according to claim 39, characterized in that the yaw 
and/or pitch attitude of the antenna is determined based on knowledge of the orientation in the 
antenna-related reference frame of the direction of arrival of the signal or signals and of the 
orientation in the earth reference frame of this arrival direction. 

43. (Original) The system according to claim 39, characterized in that a satellite bearing 
illuminating means includes means for being located or means of receiving radiolocation signals, 
as well as means for transmitting the location information or the radiolocation signals that it 
receives to the satellite bearing the antenna, the latter including means for determining primarily 
according to this information the orientation of the axis joining the two satellites, in the earth 
reference frame. 

44. (Previously presented) The system according to claim 35, characterized in that the 
referenced virtual illumination direction is that of an illuminating sub-assembly, which transmits 
the measurement signal, and in that the measurement immediately gives the information needed 
for compensation. 
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45. (Original) The system according to claim 15, characterized in that illuminating sub- 
assemblies are on the same satellite. 1 

46. (Previously presented) The system according to claim 14, characterized in that 
illuminating sub-assemblies are offset from one another in a common orbit. 

47. (Previously presented) The system according to claim 14, characterized in that orbits of 
illuminating sub-assemblies have differences in ellipticity and/or orbital plane. 

48. (Original) The system according to claim 7, characterized in that on a central portion 




delay, everything is routed to at least one channel and the translation line, or a reference enabling 
it to be created, used for reducing the frequency of the channel or channels downstream of the 



delay, so as to limit the impact of delay imperfections on the phase of the diverted signal. 

49. (Original) The system according to claim 7, characterized in that a downlink translation is 
implemented on one channel or several channels upstream of the central portion delay. 

50. (Original) The system according to claim 49, characterized in that such a downlink 
translation is followed by an uplink translation after the delay using a reference not having 
suffered this delay, so as to limit the impact of delay imperfections on the phase of the diverted 
signal. 

5 1 . (Original) The system according to claim 6, characterized in that the delay on the central ' 
portion is common to at least two channels on at least one path direction. 

52. (Previously presented) The system according to claim 6, characterized in that the 
frequency translation is implemented, on at least one channel and one path, in the central portion. 

53. (Previously presented) The system according to claim 14, characterized in that, in one 

telecommunications transmission application, it comprises a plurality of channels, together with 

a plurality of illuminating sub-assemblies, the beam mosaic on the ground consisting of the fine 
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pattern generated by the antenna due to the angular geometry along which the illuminating sub- 
assemblies are seen by it, repeated along a wide pattern that is generated by the antenna due to 
the different channels. 

54. (Previously presented) The system according to claim 53, characterized in that the 
illuminating sub-assemblies illuminating the same channel are seen from the antenna according 
to a relatively stable angular geometry except for a rotation about itself at the orbital period and 
in that the plurality of directions ensured by the wide pattern of the channel precesses thanks to 
the phase-shifting and/or delaying means around a central direction and this in phase with the 
rotation of the fine pattern so that the mosaic of all the beams keeps a stable structure, apart from 
a rotation about itself on the orbital scale. 

55. (Original) The system according to claim 2, characterized in that the orbit of the satellites 
is a low orbit and in that the antenna extends substantially in a plane that passes through the 
center of the earth, in that an offset of the, plane in relation to the orbital plane enables 
illumination on one face, in that on the other face at least one of the beams is realigned to see the 
earth. 

56. (Previously presented) The system according to claim 55, characterized in that the phase 
shifts and delays are such that the offset of the illuminating sub-assemblies is expressed by 
beams with ground footprints offset transversely with respect to the track. 

57. (Original) The system according to claim 2, characterized in that at least two antenna 
satellites use common illuminating means. 

58. (Original) The system according to claim 57, characterized in that at least two antenna 
satellites are located on the same side, along the orbit, of the illuminating means, and in that they 
are offset on the same orbit or are offset in ellipticity and/or orbital plane. 

» 

59. (Original) The system according to claim 57, characterized in that at least two antenna 

satellites are on each side of the illuminating means. 
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60. (Previously presented) The system according to claim 57, characterized in that one 
antenna satellite bears illuminating means for another antenna satellite. 

61. (Original) The system according .to claim 60, characterized in that one prism satellite 
bears illuminating means for another prism satellite and is illuminated by illuminating means 
borne by a prism satellite. 

62. (Currently amended) The system according to-claima 2 and 3 claim 2 . characterized in 
that the axis normal to the antenna is substantially in the orbital plane, the pitch being such that 
the self-compensation sighting cone meets the earth along a self-compensation line globally 
stretching transversely to the orbit and in that the ground displacement, substantially along the 
projection of the orbit, of the line of self-compensation is created by the displacement of the 
satellite and/or by the change in pitch of the, antenna axis and/or the change in translation 
frequency in the case where this is ensured at least by an internal signal, these three means being 
able to be used separately or in combination. 

63. (Currently amended) The system according to claim 62, characterized in that the the 
ground sightings are spread in a swath along the line of self-compensation in such a way that the 
antenna's deformation constraints are very relaxed. 

64. (Original) The system according to claim 2, characterized in that illuminating means 
receive signals directly from the earth also received via the antenna and in that a correlation 
between the two incoming signal paths makes a sighting discrimination of the source of these 
signals as a function of the angle that the direction of arrival of the signals makes with the 
antenna/illuminating means axis. 

65. (Original) The system according to claim 64, characterized in that the displacement on 
the ground, substantially along the orbit's projection, of the sighting zone discriminated by 
correlation is achieved by the displacement of the satellite and/or by changing the angle of 
discrimination. 

16 
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66. (Original) The system according to claim 65, characterized in that the antenna presents a 
larger dimension in one direction than in the other directions, which for at least one beam 
ensures the narrowness of the footprint on the ground in a direction transverse to the orbit. 

67. (Currently amended) The system according to claimo 65 and 66 claim 65 taken in 
combination, characterized in that ground imaging along two cross components is obtained by 
combining the correlation and a beam scan. 

68. (Currently amended) The system according to olaimo 63 and 67 claim 63 taken in 
combination, characterized in that it includes means for performing ground sightings based on an 
electronic scan of a beam according to a monodimensional control and in that the large 
dimension of the beam footprint, which results from the small dimension of the antenna, is along 
the orbit and enables the coverage of the self-compensation line for all positions of the beam, in 
spite of the curvature of this line and the mono-dimensional nature of the scanning control. 

69. (Original) The system according to claim 68, characterized in that the antenna is extended 
along the pitch axis. 

70. (Previously presented) The system according to claim 67, characterized in that the 
antenna is extended along the yaw axis. 

71 . (Original) The system according to claim 67, characterized in that the antenna has means 
for measuring or reconstructing the deformation (AP) transverse to the plane of the antenna. 

72. (Original) The system according to claim 71, characterized in that the antenna includes 
means for comparing the phases and/or delays of at least one signal transmitted by the 
illuminating means and received at different points of the antenna and means for determining 
according to this comparison the deformation ( AP) transverse to the plane of the antenna. 
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j^Tl) (Currently amended) A system comprising a radio. freouencv antenna placed in an nrh\t 
arpund the earth, and illuminating means for! transmitti ng and/or receiving likewise ^ itit^ 
around the earth located on at least a satellite separate from the one bearing the antenna, the 
antenna being located in the illuminating field of said means, characterized in that the antenna is 
^ . transmitting and/or receiving radiofreauencv antenna f o rmed of a mesh of tiles, this antenna 
comprising, phase-shifting and/or delaying m e ans connected to these tiles, the signals received hy 
the tiles passing through the phase-shifting and/or delaying mean s before being retransmitted on 
said tiles, these phase-shifting and or delaying means being canahle of diverting the rarii*. 
frequency signals corresponding to on e ' or several channels transmitted bv the illuminating 
means to send them back to the earth alone one or several beams and/or of diverting the radio- 
frequency signals corresponding to o ne or several beams transmitted from the earth to send them 
back to the illuminatin g means alone one or several channels; 

the radiofrequencv antenna is s ubstantially flat, the signals passing from one face to the 
Other of said antenna and for at least one channel and in one path direction, it corresp onds tr, a 
direction of illumination alone which the illuminating means transmit and/or receive signals to 
and from the antenna, a cone of self-compensation si g htings to and from the earth defined bv a 
common incidence on the plane of the antenna, called self-compensation incidence fthe 
incidence of a direction being the angl e that this direction makes with the normal to the plane of 
the antenna), the self-compensation sig htings being such that the deformations of the antenna 
transverse to the general plane of the antenna and t he attitude errors of the antenna about anv 
axis contained within said plane are s ubstantially without effect on these same signals diverted to 
or from this self-compensation sighting and of small effect in the neiphborine sighting 
directions: and 

The oyatom according to oloim 3, characterized in tha t wherein, for an illumination 
direction of at least one channel along which illuminating means transmit and/or receive signals 
to and from the antenna and at least one path direction, a deformation correction is made by 
variation of the phase-shift value AP (27ri7C) (cos(02)- cos(Ol)) in at least one of the central 
portions, where 01 is the angle of incidence of illumination, G>2 is that of the sighting direction, f 
is the earth side and illumination side frequency, and AP is the transverse deformation value at 
each of the central portions. 

18 
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I (74/ (Currently amended) A system comprising a ra dio-frequencv antenna placed in an orbit 
around the earth, and illuminating means for transmitting and/or receiving likewise orbiting 
around the earth located on at least a satellite separate from the one bearing the antenna, the 
antenna being located in the illuminating field of said means, characterized in that the antenna is 
a transmitting and/or receiving radiofrequencv antenna formed of a mesh of tiles, this antenna 
comprising phase-shifting and/or delaying means connected to these tiles, the signals received by 
the tiles passin g through the phase-shifting and/or delaying means before being retransmitted on 
said tiles, these phase-shifting and or delaying means being capable of diverting the radio- 
frequency signals corresponding to one or several channels transmitted bv the illuminating 
means to send them back t o the earth along one or several beams and/or of diverting the radio- 
frequencv sign als corresponding to one or several beams transmitted from the earth to send them 
back to the illuminating means along one or several channels: 

the radiofrequencv antenna is substantially flat, the signals passing from one face to the 
^ other of said antenna and for at least one channel and in one path direction, it corresponds, to a 
direction of illumination along which the illuminating means transmit and/or receive signals to 
and from the antenna, a cone of self-compensation sightings to and from the earth defined bv a 
common inc idence on the plane of the antenna, called self-compensation incidence fthe 
incidence of a direction being the angle that this direction makes with the normal to the plane of 
the antenna), the self-compensation sightings being such that the deformations of the antenna 
transverse to the general plane of the antenna and the attitude errors of the antenna about anv 
axis contained within said plane are substantially without effect on these same signals diverted to 
or from this self-compensation sighting and of small effect in the neighboring sighting 
directions; and 

Th e system aooording to claim 3. characterized in tha t wherein, for an illumination 
direction of at least one channel along which illuminating means transmit and/or receive signals 
to and from the antenna and at least one path direction, a deformation correction is made by 
variation of the phase-shift of value AP (2flf7C)- fl (cos(02)- cos(Ol)) in at least one of the 
central portions, where 01 is the angle of incidence of illumination, 02 is that of the sighting 
direction, f2 and fl are the earth side and illumination side frequencies, and nP is the transverse 
deformation value at each of the central portions. 
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(Currently amended) A system comprising a radio-frequency antenna placed in an orbit 
around the earth, and illuminating means for transmitting and/or receiving likewise orbiting 
around the earth located on at least a satellite separate from the one bearing the antenna, the 
antenna being located in the illuminating field of said means, characterized in that the antenna is 
a transmitting and/or receiving radiofrequencv antenna formed of a mesh of tiles, this antenna 
comprising phase-shifting and/or delaying means connected to these tiles, the signals received by 
the tiles passing through the phase-shifting and/orjdelaying means before being retransmitted on 
said rites, these phase-shifting and or delaying means being capable of diverting the radio- 
freouencv signals corresponding to one or several channels transmitted bv the illuminating 
means to send them back to the earth along one or several beams and/or of diverting the radio- 
frequency signals corresponding to one or several beams transmitted from the earth to send them 
back to the illuminating means_alongj3ne or several channels: 

the radiofrequency antenna is substantially flat, the signals passing from one face to the 
other of said antenna and for at least one channel and in one path direction, it corresponds, to a 
direction of illumination along which the illuminating means transmit and/or receive signals to 
and from the antenna, a cone of self-compensation sightings to and from the earth defined bv a 
common incidence on the plane of the antenna, called self-compensation incidence (the 
incidence of a direction being the angle that this direction makes with the normal to the plane of 
the antennaV the self-compensation sightings being such that the deformations of the antenna 
transverse to the general plane of the antenna and the attitude errors of the antenna about any 
axis contained within said plane ?rc substantially without effect on these same signals diverted to 
or from this self-compensation sighting and of small effect in the neighboring sighting 
directions; and 

Th e syst e m aooording to claim 3, oharaot e riz e d - in - tha t wherein, for an illumination 

direction of at least one channel, along which illuminating means transmit signals to the antenna, 

a deformation correction is made by variation of the phase-shift of AP (2n/C) (f cos(02)- (f+ F) 

cos(Ol) + Fe cos(Ol)) in at least one of the central portions, where f is the earth side frequency, 

Fe is the measured external translation value of the same sign as F if the frequency changes are 

in the same direction, F is the total frequency translation, <D1 is the angle of incidence of 

illumination, 02 is that of the sighting direction, 01 is that of the focus direction, AP is the 

transverse deformation value at each of the central portions. 
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76j (Currently amended) A system comprising a radio-ftequencv antenna placed in an orbit 
-ground the earth, and illuminating means for transmitting and/or receiving likewise orbiting 
around the earth located on at least a satellite separate from the one bearing the antenna, the 
antenna being located in the illuminating field of said means* characterized in that the antenna is 
a transmitting and/or receiving radiofrequency antenna formed of a mesh of tiles, this antenna 
comprising phase-shifting and/or delaying means connected to these tiles* the signals received bv 
the tiles passing through the pha$e-shifting_and/or delaying means before being retransmitted on . 
said tiles, these phase-shifting and or delaying means being capable of diverting the radio- 
frequency signals corresponding to one or several channels transmitted by the illuminating 
means to send them back to the earth along one or several beams and/or of diverting the radio- 
frequency signals corresponding to one or several beams transmitted from the earth to send them 
back to the illuminating means along one ot several channels; 

the radiofrequency antenna is substantially flat, the signals passing from one face to the 
other of said antenna and for at least one channel and in one path direction* it corresponds, to a 
direction of illumination along which the illuminating means transmit and/or receive signals to 
and from the antenna, a cone of self-compensation_sightings to and from the earth defined bv a 
common incidence on the plane of the antenna, called self-compensation incidence fthe 
incidence of a direction being the angle that this direction makes with the normal to the plane of 
the antenna), the self-compensation si ghtings being such that the deformations of the antenna 
transverse to the general plane of the antenna and the attitude errors of the antenna about anv 
axis contained within said plane are substantially without effect on these same signals diverted to 
or from this self-compensation sighting and of small effect in the neighboring sighting 
directions; and 

The system according to claim 3 r oharaotorizod in that fa r wherein, for an illumination 

direction of at least one channel, along which illuminating means receive signals, a deformation 

correction is made in at least one of the central portions by variation of the phase-shift of AP 

(27i/C) (f cos(<D2)- (f+ F) cos(<l>l) - Fe cos(d)l)) where f is the earth side frequency, Fe is the 

measured external translation value of the same sign as F if the frequency changes are in the 

same direction, F is the total frequency translation, Ol is the angle of incidence of illumination, 

0>2 is that of the sighting direction, Ol is that of the focus direction and AP is the transverse 

deformation value at each of the central portions. 
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^7^) (Currently amended) A system comprising a radio-frequency antenna placed in an orbit 
around the earth, and illuminating means for transmitting and/or receiving likewise orbiting 
around the earth located on at least a satellite separate from the one bearing the antenna, the 
antenna being located in the illuminating field of said means, characterized in that the antenna is 
a transmitting and/or receiving radiofrequencv antenna formed of a mesh of tiles, this antenna 
comprising phase-shifting and/or delaying means connected to these tiles, the signals received bv 
the tiles passing through the phase-shifting and/or delaying means before being retransmitted on 
said tiles, these phase-shifting and or delaying means, being capable of diverting the radio- 
frequency signals corresponding to one or several channels transmitted by the, illuminating 
means to send them back to the earth along one or several beams and/or of diverting the radio- 
' frequency signals corresponding to one or several beams transmitted from the earth to send them 
back to the illuminating means along one or several channels: 

the radiofrequencv antenna is substantially flat the signals passing from one face to the 
other of said antenna and for at least one channel and in one path direction, it corresponds, to a 
direction of illumination along which the illuminating means transmit and/or receive signals to 
and from the antenna, a cone of self-comp'ensation sightings to and from the earth defined bv a 
common incidence on the plane of the antenna, called self-compensation incidence fthe 
incidence of a direction being the angle that this direction makes with the nonnal to the plane of 
the antennaL the self-compensation sightings being such that the deformations of the antenna 
transverse to the general plane of the antenna and the attitude errors of the antenna about any 
axis contained within said plane are substantially without effect on these same signals diverted to 
or from this self-compensation sighting and of sm all effect in the neighboring sighting 
directions; and 

The-sy& tom - aooording to claim 3. oharaotoriflod in tha t wherein, for an illumination 
direction of at least one channel, along which illuminating means receive signals, a deformation 
correction is made in at least one of the central portions by variation of the phase-shift of AP 
(2rc/C) (f cos(cD2) + Fe cos(<D'2) - (ff F) cos(Ol)) where f is the earth side frequency, Fe is the 
measured external translation value of the same sign as F if the frequency changes are in the 
same direction, F is the total frequency translation, 01 is the angle of incidence of illumination, 
d>2 is that of the sighting direction, ®'2 is that of the ground focus or opposite focus direction and 
AP is the transverse deformation value at each of the central portions. 
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